Native Escherichia coli and murine dihydrofolate reductases contain late-folding non-native structures.
We have examined the equilibrium and kinetic folding properties of two structurally homologous dihydrofolate reductases, Escherichia coli DHFR (EcDHFR) and murine DHFR (MuDHFR), as a function of temperature and ligand concentration. Conformational heterogeneity in native DHFR is well documented, and the results demonstrate that the non-native form(s) represents late intermediate(s) in the folding process. We have measured the concentrations of native and non-native forms and the rate constants for their interconversion over a temperature range of 3 degreesC to 49 degreesC, allowing characterization of the thermodynamic as well as the kinetic properties of the final folding step(s) relative to the overall folding reaction. Differences in ligand binding suggest that the intermediate structures for these two proteins may be different during refolding.